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> Pick-Up, Surface Mounting, and 

f r - W ound Coil for Vacuum Pick Up, 

Adjusting 



FIELD OF THE INVENTION 



, *Pd to electronic air-wound coil 
The invention is related circu it board 

components an, handling --^methods - 
Ba nufacture, ana mere spec fical < machine a „d 

handling these components ■ 9 t „ , clrcui t board, 



interconnected. 



BACKGROUND 

ad as inductor events in electronic 
coi ls are co-only » ^ ^ t0 £orB a series of 

circuits. The coils consist of w such as radio 
spaced loops. In hi* phones an d 

£r equency broadcasting, cab e coUs are often 

othe r communications technology, 

sur£ace m ounted on circuit ^ by £orming wiring that 

Circuit boards are common ly pro ^ 
ex tends on the surface anc ^ ^ COBpone nts to 

fiberglass. The wiring " ol »*" ^ on the pads and then 
the board, solder paste is ^ , on the solder paste 

terminals of the components «\» „ elt part icles of metal 

„„. ass embly is heated sufficient ..,_„ between the 

Then the assem y aUoy connect ions 

in the solder paste to form 

pads and the component terminals ^ component s 

A P icK-and-place machine s an<J COBpon ents are 

onto the wiring substrata i n ^ ^ 

fed into the machine and a head P 

1804-0043 

S:\BE\SD09BEA0.SWR 



• the solder 

nn the board. Typically trie 
pl aces tb- co»Ponen t .xt- « ^ ^ be£ore the board 

P aste is deposited on pads at th ^ ^ ^ 

is £ ed into the machine Th ^ release the 
or a mechanical gripper to pick up, 

components at the sites. ^ nearly as critical 

Generally, the position of c ° on the circuit 

as the positioning of other ^ COBpon ents onto 

^rd substrate and grippers can pUc ^ ^ ^ 

circuit hoards without ^J*J» Qpenings , co „o„ vacuum 

sur face of uncoated ^ coll exponents. Thus 

prob es can not he used * ^ fM plaoin , air -wound 

.echanical grippers are typically of an air _ 

However, it is -11 *nown ° ^ ^ ^ t0 be handled 
„und coil with a layer of the c oils can not he 

usin9 . vacuum probe. In some appl - ^ ^ BUSt b e 

covered with epoxy "-^r^^it of the circuit board. 

justed for tuning coil and ^ ^ board 

„ such a case, uncoated coils are P 

using a gripping head. 



SD BMM« OF THE INVENTION 



to orovide methods and 
« is an object of the inven - *. P ^ 
apparatus for utilising vacuum P« *- ^ ^ tuning . 

0 P / alr .„ound coils that may r^ i e ^ ^ 

Rs the speed at Systems is reduced, vacuum 

increases, and the price o v - J ^ ^ ^ ^ 

pr obe Pickup has generally disp COTpone nts on a 

p icHin,-up components. is an alr -vound col 

lircuit board that requires a ^ ^ component , the 

that requires post -^^^ „ead to a gripper head 
he ad must be changed from P ^ u replaced ul th 

n laced, and then tne y rr 
the component place , compone nts. 
a vacuum head for placing other 
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„„,. rial is provided on the 

top surface of the coil, an the coll t0 

ada pted so that it wxll 1 os a fter the coil is attached to 
adj ust the spacing between loop ^ ^ e „ bodiBent , the 

the circuit hoard. In one particula^ ^ soiaer in, 

surface is 

inherently remove* , ^ of the 

the components to the circuit b card » ^ reslaue 

as sembled circuit hoard with o v pre£erred 

atter the reflow heating In anoth P ^ ^ mU so 

eB bodiment, the surface x. , -Chan ca * ^ Alterna tely, the 

that it can easily and reHabl b ^ ^ without 

surface can be cut, broken can be adj usted. 

damaging the coil so ^^Z^ ^^" 

Other alternatives and advant 9 ^ ^ art 

wlu be disclosed or become cbviou t ^ ^ ^ 

by studying the detailed desert " ^ o£ ^ append ed 

following drawings which illustrate 
claims of the inventions. 

BRIEF DESCRIPTION OF THE DRAWINGS 

. „„ n -tvi>e passive inductor with 
Figure 1 shows an air-wound o 1 tyP P ^ ^ ^ 
terminals extending tangentxally f^ . ^ , 

Fi gure illustrates . up th e component 

pick . U p surface connected to . ^ the 

usin9 a vacuum Probe an ^ „ tha .oil 

- - ^nt : 

Figure 4 presents so idering. 
connected to the circuit board afte for 
Fioure 5 illustrates a component with 

9 -w, Hn of a vacuum probe. 

K« a less flexible tip or a 
pick-up by a less surface is 

Figure 6 shows a component in whicn 
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v,*n-irallV clipped to the coil. 11Y . f3ce 0 f figure 6. 

mechanicaixy the sur face ot y 

i ::::::: i ;i: - - « — - «~ 6 

substrate on which melted -*« « l " ^ coil . 

interfere with bending the o ps « ^ o£ tne 

Fl ,ure 10 lUustrat ^ loops t0 tune the 
surface have been cut to allow 

coil- „, ;„ which a section o£ the 

Hgure 11 shows a loops to tune the coil . 

surface is broKen «t - — * in „ hich a cap 

seot ^:r; h rs: d f ace — — «- » 

"Itched to a circuit board. residue of the 

nqur e 14 iUnstrates . ^ othervise was hed off. 

surface material after the surface 

DETAILED OESC— « — 

. r art air -„ound coil-type passive inductor 
In figure 1 a prior art air ^ ^ as shmm 

100 includes a wire 10! ^ ^ ^ tangent ially 

„„ich define coil 102- «• 103 ano 10 4. 

£r0B eao h end of the to ^ inventlon includes a pi*- 

„ figure 2, component 110 ^ ^ prior art 

up surface 115 connected to coi compone nt to be 

c01 l 102 of figure 1. The sur .1 ^ ^ of . pick - 

picKed up and placed using a vacuu P ^ ^ ^ ^ 

a „d-place machine (not shown • * da „ glng 

Justin, the loop spacing of * tQ , circu it board 

the coil after the «*P««t« * ^ coil an d the ends of 

substrate . , wire 111 is nt to ^ ^ pads of 

, hp coi i form terminals 113 ana 

the con scribed below. 

the circuit board as described 
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As scribed below, the surface may be nheren «, » 
dur ing heating for reflow soldering - «- " ' ^ of 
board. »r example, the surface m ™ - » 

soldering flu* *1* >-mes ^f^^ solubl e residue. 
a „d then evaporates leaving . « soivent { .. g . 

Th e surface may be a material ^ SS u reBoved 

water) after being heated for s Wer rf ^ ^ ^ 

whil e washing the flu* ^ sur£ace Bay be connected 

*+- q t- t-he reflow heating. Similarly, 
after tne ren ^> hpatinq or washing so 

■t k„ a nlue that is removed by heating 
to the coil by a glue that ^^tively, the surface may 

that the surface is also removed. _ ^ and 

be mechanically connected to the coil ^ that ^ ^ 
Pliably be disconnected. For examp £ « in place 

surf ace may extend unde, : the cox*to h ^ ^ ^ 

and then the surface could ^ Qr coil and pul ling 

by elastically bending the ^ fac * * can be cut , 

crface off the coil. Alternately, the surra 
the surface on »- without damaging the 

stretched between the loops witnuu 
broken, and/or stretched adjuste d. Preferably, the 

• -i „ 4- ha t the loop spacing can r>e auju 
coil so that the 1 P P ^ ^ properties 

heating and washing of the circui ^ 

of the material of the surface so that it can 

removed after processing. ^ f . gure a# 

t« ficfure 3, a component similar. to 

in figure 3 P ^ on connectlo „ 

is placed on a circuit board. J"™ 1 conductive 

» -i-i 131 (e.q. eutectic Pb/Sn solder paste or 
Mterial 131 (e.g 130 

adhesive) on connection pad 133 of a 5 ^ 

- exponent includes aw 1 ^ ^ ^ ^ 

10 ° P ; Tor r/ci: i oa r:iing . vacuum probe, but is 

:::::: to 0 ::: z — - - w *. - — 

the connection material 131 is cured 

witi ng board 130 includes ; ; ie c r a < 
fiberglass) on which a wiring layer is form g 
lithography,. The wiring layer includes pads 133 and 
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• , ,r* aires 136 and 137 extending 
attaching component terminals and w res ^ 

be tvee„ the pads. * layer 140 o s o d er « ^ ^ 

b0 ard except for the pads to prevent ^ 
spreading trom the pads and shorting the 

surface. t ,„ is connected to circuit board 152 

In figure 4, component 11 * con a ^ pads 

to form assembly 150. Termina s 153 4 pads 155 

155 and 156 by solder alloy ^ ^-P^W- Th e 
and 166 are connected to vires 160 and oonpo nents (not 

ulr es extend to other pads o, : conne c - . « ^ 

~* • ^arrr: r^r— - «— 2 an : 3 - The 

shape similar to the p stretched or 

conformal surface can be removed cut ^ Qf 

otherwise altered to allow adjusting the spacing 

^ T'figure 5 a component 170 has a flat top surface 171 for 
In figure s a v vacuum probe. 

pi c *-up by a Xess flexible tip <£™ ^ m which is 

m figure 6 component 180 inclu ^ 

mechanically clipped to the co il W ^ , f 

of surface 181, and figure 8 illustrates 

component ISO prior to ^ 
In £i gure -Bponen in ^ ^ ^ ^ 

substrate 192. ^esidueJB of - ^ ^ 

remains of the pick-up surface «f« g the loop s 

material will not '^^V^T^ the coil, 
to change the spacing between h op ^ ^ 

In figure 10, component 201 is ^ ^ 

202 After the attachment, sections 203 and 204 

202. Arw t t une the con. 

ha ve been cut to allow bend ng t* ^ ^ circuit 

In figure 11, component 211 is a ^ n4 

ca rd 212 to form assembly 210. 

U broken out to allow bending t e = *> ^ ^ ^ 

In figure 12 component 221 inclu 
portion 222 and cap holding portions 223 and 
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,« »„a »6 extend between the holding portions and cap 
portions 225 and 226 extend D after 

portion to Keep the cap portion a pW. I 9 

4. 001 4e attached to substrate 228 to torm 
component 221 is attached or cut as 

assembly 228, bridging sections 225 and 

shOWn ' ^ , 4 i is connected to wiring card 242 

Tn figure 14 component 241 is conn 

M blv 240 After washing the circuit board only an 
to form assembly 240. After mate rial of the 

insignificant quantity of residue 243 of 

pick-up surface remains. ^ with referen ce to specific 

e^n" 

mention, and with sufficient ^etai ^ ^ ^ ^ 

SkU1 " ^7^1^. or P-ide other embodiments 
the art may modify these emD description 
within the spirit of the invention, and th 

«*■ l imit the present invention to the disclosed 
does not limit tne pr n ^ ted only by the following 

embodiments. The invention is limited only y 

appended claims. 
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